We address the issue of massive phase separation (PS) in manganite family of doped Mott insulators through ac conductivity measurements on La0.625−y PryCa0.375MnO3 (0.375 ≤ y ≤ 0.275), and establish applicability of the scaling theory of percolation in the critical regime of the PS. Measurements of dc resistivity, magnetization (M(T)) and electron diffraction show incomplete growth of a ferromagnetic (FM) metallic component on cooling the high temperature charge ordered (CO) phase well below Curie temperature. The impedance |Z(T,f)| measured over a frequency (f) range of 10 Hz to 10 MHz in the critical regime follows a universal scaling of the form ≈ R(T,0)g(fξ
growth of the FM domains at the expense of the CD phase below the charge ordering temperature (T CO ). Magnetooptical (MO) images of crystals of LPCMO (y = 0.3), a related compound, revealed inhomogeneous magnetization and current distribution over a length scale of several micrometers due to phase separation [9] . Submicrometric phase separation in La 0.33 Pr 0.34 Ca 0.33 MnO 3 thin films has also been seen with scanning probe microscopy (SPM) techniques [10] . Using electron diffraction and dark field imaging, Uehara et al. [11] obtained phase separation of CO and FM domains over a scale of ≈ 0.5 µm at low temperatures. Thus, the PS as observed by most of these real space imaging techniques is over a micrometer length scale [12] . At such a length the FM and CO clusters are large enough to treat electron transport through the system classically. Here we apply the scaling theory of percolation for the first time to ac conductivity in a manganite which shows phase separation below a critical temperature T MI . While this problem has been addressed theoretically by Mayr et. al. [13] in the framework of a random resistor model, scaling analysis of the frequency dependent conductivity which allows determination of the percolation correlation length ξ has been lacking although a scaling between dc conductivity and magnetization has been shown for the system Pr 0.63 Ca 0.37 MnO 3 [14] . In a classical metal-dielectric percolating system the correlation length ξ diverges as ξ ∼ (p -
ν as the metal concentration (p) approaches the percolation threshold (p c ) . For p >p c , the dc conductivity σ dc scales as (p -p c ) µ ∼ ξ µ/ν and the probability of belonging to the infinite conducting cluster is P ∞ ∼ (p -p c ) β , where µ, ν and β are the critical exponents [15] . It has been pointed out that on a length scale (L) b ≪ L ≪ ξ ( where b is the microscopic lattice distance ) the geometry of percolating clusters is self-similar and on such a scale all physical measurements are expected to reflect self-similarity and therefore the bulk properties should be independent of ξ [16] .
One can then estimate the relative phase fraction (PF) of the coexisting phases from the value of ξ. Although the PF in certain manganites has been inferred from the SPM measurements, the surface sensitive nature of these techniques may not allow correct determination of the PF. In this letter we first establish phase separation in epitaxial films respectively, can be seen under underfocus and overfocus imaging conditions [17] . There are two sets, primary and secondary, of magnetic domains in the sample. The A and B in Fig. 3 mark a pair of the 180 0 primary domain walls, with magnetization anti-parallel across the walls. The secondary domains are those with the 90 0 domain walls that coincide with the twin boundaries which are likely to arrest domain motion and result in the large coercive field (≈ 500 Oe) seen in Fig. 2 . Fig. 3(c) is a schematic, showing the local magnetization. It is important to point out that such FM domains are seen sparsely in the sample indicating that only a small fraction of the sample volume is ordered ferromagnetically.
To understand the CO and FM phase separation and phase evolution, the samples were imaged at several temperatures between 15 K and 300 K in dark-field using the ( Having established unequivocally a massive PS in the system, we now come to the key issue of ac-transport. In (x ≈ 1.8). Some of these features of ac conductivity have been seen earlier in related systems [18, 19] . As the T MI is approached, the critical frequency (f * ) of deviation from a constant value decreases with temperature for T < T MI and then follows a reverse trend at T > T MI . This anomalous behavior of the ac-response in the vicinity of T MI is a characteristic feature of percolating systems [16] , which has been explained either by using the ideas of intercluster polarization [20] in which more of the dangling ends of metallic clusters contribute to conduction at higher frequency, or due to delay time effects on holes whose diffusion length L f over the fractal network of the PS medium scales as
, where θ = (µ − β)/ν = 0.8 in 2-dimensions [16] . Based on the approach of anomalous diffusion, the frequency dependence of the sample impedance has been modeled as [21] ,
The different impedance isotherms at T MI < T < T MI with frequency shown in Fig. 5(a) can be fitted to an universal graph shown in Fig. 5(b) . This fit was achieved by scaling the frequency as fξ 2+θ for different temperatures. At each temperature the value of ξ was chosen to give the best fit to the curve. The correlation length ξ represents the mean spanning length of the ferromagnetic clusters in the critical regime. It is expressed in the units of a microscopic length scale 'b', which could be the size (≈ 12Å) of magnetic polarons in these systems as seen in small angle neutron scattering experiments [22] . As shown in the inset, the variation of ξ and resistivity with temperature has the same * zone diffraction patterns at 73K and 160K are also included (see insets). Note, the significant difference in intensity of the superlattice reflection at the two temperatures. The universal curve generated form the isotherm impedance shown in 'a' after scaling. The inset of (b) shows the value of ξ corresponding to different temperatures (right scale). The normalized resistivity is also shown (left scale).
